Docket No.: 0508-1167 
APPLNNO.: 10/586,348 
Reply to Notification of Corrected Papers: September 19, 2007 
REPLACEMENT SHEET 



HAPLOID 
FUSION 




ss3 



KARYOGAMY 



Figure 1 : Isolation of monokaryotic strain deficient in laccase activity. 
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Figure 2 : Isolation of the gene coding for the laccase of 
Pycnoporus cinnabarinus laccase. 
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Figure 3 : Southern blot study of the gene coding for the laccase of 
Pycnoporus cinnabarinus. 
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CTGCAGAC&TCTGGAGCGCCTCTCT2TC 100 

CTGTCCACCAAACCCCTCTTTCTGATCATGTM^ 200 

MSRFQSLFFFVLVSLTAVANA a I G P 25 
CTGTGGCTGACCTGACCCrTACCAATGCCCAGGTC^GCCC^^ 300 

VADLTLTNAQVS P D G F A R E A V V V N G I T P A P L I T 58 
MGCAATAAGgtAtg^atatgccgctcgtccctcagagctacatacatct^ 4 00 

6 NK GDRFQLNVIDQ72 

F2 

TTGACAAATCATACCATGTTGAAJACATCTAGT CATTGGCACGG 500 

LTNHTMLKTS SI B W H G 66 

(I) 

_E £ QQ GTH W A D G PAFVN QCP I AS G H S F I» YDFQV P 121 

(X) 

GACCAAGCAGgtacgaattccgtacacgt/ttcattgcgtcgcaactaaacctcc^ 700 
D Q A G~ T F W 3f H S H L S T Q Y 137 

(II) {ID 
CTGCGATGGTTTGAGGGGGCCTTTCGTCGTCTACGACCCCAACGA^ 800 

CDGLRGPFVVYDPNDFHASliYDXDNO 163 
tattgcgtccacttatgcttcctggcatccagACGACACTGTCATTACGCTGGCTGATTGGTATCACGTTGCTGCCAAGCTCGGACCTCGCTTCCCgtac 900 

DTVITLADWYHVAAKLGPRFP 184 
g^gtcaaatgtctacaagaaatctcacatatacgactagactcacttcgctgatt^ 1000 

FGSDSTLINGLGRT 198 
CCACTGGCATAGCACCGTCCGACTTGGCAGTTATCAAGGTCACGCAGGGCAAGCGgtaagtatggatggtcBtcactgcacattggctctgatacatggc 1100 

TGIAPSDLAVIKVTQGKR 216 
Cttgtt tccacagCTACCGCTTCCGCTTGGTGTCGCTTTCTTGCGATCCGAACCAT 1200 

YRFRLVSLSCDPNHT FSI DNHTMTII BAD 245 
CTCGATCAACACTCAACCCCTAGAGGTTGATTCAATCCAGATTTTTGCCGCGCAGCGCTACTCCTTCGTGg tagg t cgt aggct cctgt cat caagt ttg 1300 

SINTQPLEVDSIQI FAAQRYSFV 268 
cagacattcttagatacaccrttttc^atgcagCTGGATGCTAGCCAGCCGGTG^ 14 00 

LDASQPVDBYWIRANPAFGNTGF 291 
TTGCTGGTGGAATCAATTCTGCCATCCTGCGTTATGATGGCGCACC^ 1500 

AGGINSATLRYDG APEIBP TSVQTTP T KPLNEV 324 
CGACTTGCATCCTCTCTCGCCTATGCCTGTGgtacgtgxct^ 1600 

DLHPL SPHPV PGS 337 

CCCGAGCCCGGAGGTGTCGACAAGCCTCTGAACTTGG^CT^ 1700 
PEPGGV DKPLNLVF N F 353 
gcagAACGGCACCAACTTCTTCATCAACGACCACACCTTTGTCCCGCCGT 1800 

NGTNFFINDHTFVPPSVPV LLQILSGAQAAQD 385 
CTGGTCCCGGAGGGCAGCGTGTTCGTTCTTCCCAGCAACTCGTCCATTGAGATATCCTT CCCTGCC ACTGCCAATGCCCCTGGATTCCCCCATCCGTTCC 1900 
LVPEGSVFV LPSNSSIEISFPATANAPGFP H P F H 419 

(III) 

ACTTGCACGGTgtacgtclrgccttcccctcgtctaaaCTgcggagtc^^ GGGAGC 2000 

X, TZ G ' a A F A V V R S A G S 433 

(in) <xxr) 

AGCGTCT ACAACT ACGACAACCCGATCTTCCGCGACGTCGTCAGCACCGGCCAGCCCGGCGACA ACGTCACGATTCGCTTCGAG ACCAATAACCCAGGCC 2100 
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TCAGGCGTGGTCGGACTTGTGCCCCATCTATGATGCACTTGACCCCA.GCGACCTCTGAGCGGGATTGTTACTGTGACCTGGT GTGGGGGGAACATGTCGA 2300 

QAWSDLCPIYD. AL DPSDL. ■ 518 

GGGCTTTCATCGATCAGGGACTTTCAAGGTTGGCATAATATACCTCACGGCCTGGBTGACTCGGACAGCGTGTGGGCGTGGGTGTAACTCTGCTTGATGT 2400 

TGA AAAAAGGATT TT ATGTAGAACAATTT ATGAGCAATCAGCAATCAAT AGGATTGTGTCGGTTTCG ACGAAATGTCTTGTCTCCCTGACATT ACTTTTG 2500 
TGCGAGAAATGGGTCCATGATACACATCATTGAGCTCTCAATACCAAGAAGGATTACCCATGTCAA7ACCCAAGATCATGTCTTCGCTGTCCGCAATGG 2600 
TCTCATGTTGCGTTGAGCAGATCGCAGTACGTTGAAAAGCGATTAGT AT TACATGCAACATGCAACATTTGG AAGGGGGC ATGCAGAGGTTC AGCTCGCG 27 0 0 



' TCAGTCGGCCAAGTAGCGACCT'TTGCCGCACTGCCTGTT 2800 

AGATCCATTGATCCCCGCTCTGGTCGGCGCGTGCGATGGC CCCGAGCGTCACCGGCAGCTTCGCGATCGCGCTTTTCCTAGGGGCGAG6CCGTGTACCCG 2900 

CGTGTACGAGACGAGCTGCTTGTTCGGGTGGGGCGAAGGCCCGAAGG AGCCACTCACGAAGAGCAATGCG ACGTAATCCGAG5TAGCCTTGCCCGTGTT A 3000 

GTC ACACGCACGGAGAACGTGTCGAGCGGCGC GAGGTCGAGG AAGGCGGCGCTCTTCTGACCGCGCTGTACGAGGTCGGAAATCGAATACGTCGATGGCG 3100 

GTCCTCCAAAGTCCGTGACGTTGGTCGCATCGGCCGCCGCGCCTGGAGCTGCC 3200 

GACCGGCGTGCCGGTGTACCACTTGTATGTACGCCCCGGGTTCGACGCGCTTGGGCGAAGGGT CATGTCAGTCATCGGAACCTGATCAGCGTAGATGGCT 3300 



GGGTATTGGGTGATGGGCAGGCGTCCTGCAG 



3331 



Figure 4 : Sequence of the gene coding for the laccase of 
Pycnoporus cinnabarinus 
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AGATCTCCGAACCAGAAATGCGATTGCGTTCAGGCCCAATTAAGAATAAAGCTGCGTCAGGGCAGCGACGTA 
TCTTGATCCATCATTGACTCACCGGCATCGGCGTCAACACCAAAGCAAGCTCGTCCCACCCATAGGCGTGCA 
CCGGCCGGCGTGCGCCATTGAGGTACATGAGCGGGGCGAAAGTCCGCCATTGGTAGCCCTGTCGTGGACGCG 
CGGCGATGAAACGTTTCCCACCATTGGGAAGAAACGTCTGCGGCCCATCATCCCTTCACCGGATGACAAGGC 
GGCGTCGCGCCTTTGCCGCAGAGGCCGGCGGGCGACATGCACAGCGAAGGTCCGTTGCGGATGGGAAGCAGG 
CAATCAGTGGGTGTCCTACGCCGCCACGATGGTCGGGGAGCGTAGGCGCCCTCCCATAAGGCGGCAAGCATC 
x ATGATGCTCTCCGATTCGGGAAGCCTGGTGCGATGCTGGAGAGACTCTCTCCGAGAGACCAGTGTGCGCAAC 
GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTAGAAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACC 
ATCGGCATCCTCAGCCTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTGTCCTAGATGTGAGCGGGC 
TTCTTGGATGATCATGTCGTAACTTTTTCTGACCTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGT 
ATGCCTCCCATTCATAAACGATAACCCCTTCCTTCAGGTTGGTCATCTCCATAGAGCGGCACGCTCTCAAGG 
CCTAGGCTATTCACACCTCCTTCGCAACATCCCTATTCACGGTGTCTGTAAGGAACGACTTGTCATGGGATC 
ACATGAAGTGCAGCATACTGTTCGCCGGTCTCGCAGTACAGACGCTAGTACGGGAAGTCGACATCCAAGCGT 
TCAGTCACCACATGGCAAAAAAGCTGCACCATACTCTTTATGGTGAGTTGTTCGTGAGTGGTATACAGTCAT 
TCATGAGGGAATGCCCACCGGATAGGGTGTGGCGGCCGCAATATTCATCGCCTGGCAATAGTCGATGTGCGT 
CCTTGTTCAATGAATATCATGGGTCACATGTGGAGACGGTTAAACAGCGTTGACTGTGAATCCCTGGTGTGT 
GTTGGGCCGAACAGGTACGTTGCAGGAACACCAATATCTCTTCGGCAGCCCAGTTCTTTGCGAGCGGCACAG 
GCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGG 
AGCGAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGAT 
GTGAAAGGCTCCATCATATAGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGAATACTTATTTATG 
TGGACAAGGCCGAGCTATGATAGCTTGCTCCCGAAGTTGGTAAGTCCCGCAATCTGCGGTTCAGGCAACAGT 
CTCGGAAAAATAAGAAGAATATTGTAGGTGCGTGTAGGCGTATCGCCCAAATGCGCACACACGGAGGCTTTA 
GGAGATGAAGCGCCCGTGAGCGGTAAGGGAGTTGGTTCACCGCCGCCCCGACCGACTCTCTCTCTTTCCCAG 
CATCATGTCTCGGCGCAAACTTTACCCTCTATTGACCAACTCCACGAGAAAGCAGGAACAGCTTCCTTGTCT 
CTCATGACGTCCGCAATCCAGACCCTTAGCCGGTTCGTTACXCATCGTTATCCCTGCCGCCATGGTAGTGGA 
GTCAGCCTGGCCAGTGCGTAGTCCCGTCTCTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTTTTGC 
TTTATTTCTGCTGTTTCTATAGACACCATAGGGGCAAACGATCCTGCACGCCCAGAGGTATTGGGCTCGTCA 
GATTCCCAGTTTTTCTCCTCGGTCTGAATCGGCTGCACGGCAGATAAATCGGCCGGAAATGCTATAGCCCTT 
CATAGCCCGCTATGAGAGTCGCAAAAGGCTTGTCAGTCAGGTCGGTCGAGTGGCTCTCACGAAGAGCGTCAA 
CTTCGCGCGACAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATCATCCCCTACTGCGCTCAGCGCCGGTAC 
CGAACAATTGACTTACCGACATCCTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCCTCTTCGTCCC 
GCCTCTTTTCGCTCTCACGCATTCCGTGTGGTTCGCGCGACGGCCGCTCATCAGGACCAGACCAGTCTCAAT 
GTCTGGTACCGGCACAATGGTGACACTGCGGCAACTGAGTAGGTCTGGTCACTCTGGTGCACCGTCGCTTAC 
GCTGACCTTCGGGATACTGTCCTGCAGACATCTGGAGCGCCTGTCTTTCCCCTAGTATAAATGATGTCTGTC 
CGCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGACCTGTCCACCAAACCCCTCTTTCT 
GATCATG 



Figure 5 : Sequence of the promoter sequence of the gene coding 
for the laccase of Pycnoporus cinnabarinus (up to the ATG coding 
for the methionine of the laccase). 
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Figure 6 : Restriction map of the three expression vectors used for the 
production of laccase in Pycnoporus cinnabarinus. 



Docket No.: 0508-1167 
Appln No.: 10/586,348 
Reply to Notification of Corrected Papers: September 19, 2007 
REPLACEMENT SHEET 



CATGGGATATCGCATGCCTGCAGAGCTCTAGAGTCGACGGGCCCGGTACCGCGGCCGCCTTAAGACGCGTGGATCCGCAGGTGAAC 
GCGCCTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGCAATCT 

CATAGGGTCGCGGACAAGTGATCGTCTrGCTACATACTCCAAGGTGTTGACTCATTCCCTCGATAATGAAC 
TTCTCTATCCGCTCAGTCACGCGACCCCACACGTGCATGGTTGAACTTCGCCACGCAACAACCGCATGACGACA 
TAAAGGCTGAGTCGTGGACTAAAGCACTCCACTTTACGGC^^ 
GGGGGTACAAAAGGAGGGTGAAAGGTGGACGTTTTCTTACCATC 

CAAAAAGGTTCTGCCCGTACGCCCGCGAAATTCCTTCGAGGTGGCCCCTATCGCATACATGCACGACTT 
ATTTTGGGATCGTACAATTATTAGACATGTTGTAGAACGTTACATTCCTTTCTTCTTTTACTC 

GTACAAGCGTCCAAAGGATCAGGCACTTAGAGCGCGCCGTCTTGCTTCGCCGCTTAGAGCGCGCCGTCCTGCTTCGCCGCGTAGACG 

AGCAGGTCGCAGACACGGCGGGAGTAGCCCCACTCGTTGTCGTACCAGGCAATGAGCTTCACGAAGCTCTTGCTGATCGCGATGCCG 

GGGATCGATCCACGCGTCTTAAGGCGGCCGCGGTACCCCCTCGGACCCGTCGGGCCGCGTCGGACCGGCGGTGTTGGTCGGCGTCGG 

TCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTGCCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGAT 

CTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCAC 

CCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGC 

GAAGTCGTCCTCCACGAAGTCCeGGGAQAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCA 

CCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGATGGGCATTATGTGTGATGGGATGCGATGGGAGAGGGAAGTGCTCTGGATG 

GGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACGCCCGAAAGATCCGATCGATACTGACAAAACGGGA 

TGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTCCCGTCGGGCGCCACCACCAGCCCTGGTCGAGT 

CCCCCTCGAGGGCGACGCTCTATTCTATCCATGCGCGCAATTGCAGGTGCGCGGTC^ 

♦ , TGGGCTGCGACCCTGTCTACCTCTCATCCTAACCCCTCCGCGGCTTCGCAGTACAGTTACTAATCTCA 

CACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGCGTCAGAATTGAACACAATGCACGTCARATCAGATCCCCGGGAATTCGT 
AATC^TGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGA^ 

A CCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAGCT 
GCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTC 
GTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGT^ 

CATGTGAGCAAAAGGCCAGCAAMGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTT^ 

AGCATCAC^lAAAATCGACGCTGAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT^ 

CTCGTGCGCTCTCCTGTTCCGACCCTGCCGCTTACCG 

ACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGTTC^ 

TTATCCGGTAACTATCGTCITGAGTCCAACCCGGT^ 

GCGAGGTATGTAGGCGGTGCrACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTAT^ 
CTGCTGAAGCCAGTTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATC^ 

GCAAGCAGCAGATTA CGCGC AGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGG 
AACTCACGTTAAGGGATTTTGGTCATGAGATTATC^ 

TCTAAAGTATATATGAGTAAACrrTGGTCTGACAGTTACCAATGCTTAATCAGTGAGGCACCTATCTCAGCGATCT 
ATCCATAGTTGCCTGACTCCCCGTCGTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCG 
AGACCCACGCTCACCGGCTCCAGATTTATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGCAGAAGTGGTCCTG 
CGCCTCCATCCAGTCTATTAATTGTTGCCGGGAAGCTAGAGTAAGTAGT^ 

ACAGGCATCGTGGTGTCACGCTCGTCGTTTGGTATGGCTrCATTGAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCC^ 
TGTTGTGCAAAAAAGCGGTTAGCTCCTTCGGTCCTCCGATCGTTGTC^ 

AGCACTGCATAATTCTCTTACTGTCATGCCATCCGTAAGATGCTTTTCTGTGACTGGTGAGTACTCAAC 
TGTATGCGGCGACCGAGTTGCTCTTGCCCGGCGTCAATACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAG 
GGAAAACGTTCTTCGGGGCGAAAACTCTCAAGGATCTTACCGCTGTT 
TCTTCAGCATCTTTTACTTTCACCAGCGTTTCTC 

ACGGAAATGTTGAATACTCATACTCTTCCTTTTTCAATATTATTGAAGCAT^ 
AATGTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATTTCCCCGAAAAGTGCCACCT 

TGACATTAACCTATAAAAATAGGCGTATCACGAGGCCCTTTCGTCTCGCGCGTTTCGGTGATGACGGTGAAAACCTCT 

AGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGACAAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGG 

TGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTAC 

AGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTA 
CGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTA^ 

GGCCAGTGCCAAGCTTGCATGCCTGCAGGTCGACGACCGAGCGCGCGCCACCCAGCCTATCCCGCGCGGGTCGGGACCCAAAATAA 
GCGGGCCCCGCCGCGCCCCGTCGGGCGAGCGGGTGTATCTACGAACGGAACTGGGAGGCGACTCGGAAGAGTTTGGTTAGAAAGGG 
GAACACCATCGCGGACGGCCCAGTGCTCTGGDCAGCTGAGCGTGCATTGTGTTCAATTCTGACCTGTGGCATGTAAGGAACGTGCTC 
GGGATCGGAGGGTGGCGCGAGAGCCTCTTCGGTGTGAGATTAGTAACTGTACTGCGAAGCCGCGGAGGGGTTAGGATGAGAGGTAG 

GCGTCGCCCTCGAGGGGGACTCGACCAGGGCTGGTGGTGGCGCCCGACGGGACTGGCTGGGCATTTGCAGATGGCGCGCAGTCCAG 
GCCGCCGCCGATGTGTTCATCCCGTTTTGTCAGTATCGATCGGATCTITCGGGCGTGGGTATAAAAGCGCGCCGCCCGCCGTCTCCC^ 
CTTTCTCCAGCACTCCCATCCAGAGCACTTCCCTCTCCCATCGCATCCCATCACACAATAATGCCCATCAC 



Fisure 7 : Nucleotide sequence of the vector pEGT, containing 
the gpd gene promoter (4480-5:112), a phleomycin resistance marker 
(507-1822) and the sc3 gene terminater (71-507). 
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AGCTTCTrCGGCCCCGAATCGAACGGCAGGATGTGTGGG 

CCTGTACAGCTTCGCTGAGTTGAAAAGCAG 

AGTGTTCACTAACTTAACGCCGGGTATTCAGGGCAGCT^ 

GGGAGGGGTGCGTTTGGTACGTCTTTACGTCTGGCTATGTTGTATTGACCAGCGTCTGCAGAAGATGGGCACGACGATGCGCCG 
GCCAGTGTCGTCGGATGTCCACTGTTGAGGCCATCCTTTTGCTAGACAGACGGAAGAGCTTTGGAGGTGCGATTCCrrc 

aggggcttagatggagagtgacacgtctgagctccccaacacgcc^ 

TTCTGACCTGCCTAATTGTATAGACCGGCCAACAACCTTGCTGACGCCCATCATAACAGTGCC 
CGCCTCCCTCAATCAATCCCACTAACTCGCCGGCT 

TCXCCCCTTCCCTCCGCGTCGTCATGCACGCAGCGrTAATGTTGCTGCAGGCGAGCCGTAAGTATATTCAA^ 
CAGGCGCGCGGGGACCTGGCACGCGCGGCATGAACATGCAGACTTGGGTO^ 

AACGCGCGGGAAGAAAATAATTTACGGGAGCCTCCCCAGGTATAAAAGCCCCTCACCCGCTCACTCTTTCTCCAGTCGAACACCCCAG 

TCAACTACCCAGCCCTTCCTTCCTTCGCTATCCTTCYTTACAACCTGCTCGCCATGGGATATCGCATGCCTGCAGAGCTCT 

GGGCCCGGTACCGCGGCCGCCTTAAGACGCGTGGATCCGCAGGTGAACGCGCCTATCGGTGGGATATTCGGGCGACGGGAGCCTCGGC 

AATCTGAGCCTCGTTACTGCCTAGCAAATTCGGAATCCCTTCGATGTCATAGGGTCGCGGACAAGTGATCGTCTTGCTACATACTCCAAG 

GTGTTGACrCATTCCCTCGATAATGAACATTGTTGTTGTTGTTTGTTCTCTATCCGCTCAGTCACGCGACCCC 

TTCGCCACGCAACAACCGCATGACGACATGGCGAACCTAAGT^^ 

CAGTCTACGTCATGAATGAAGCCTCAGGTCCCGAAGTAAGGGGGT^^ 

CCTCCCAGACCACCATGCCGGGAATTCCCAGCTTGCTCAAAAAGGTTCTC 

CATACATGCACGACTTCAAAACATCCATTCTATCAT^ 

TTACTCTCCGGCCCAGTCTATGTAGAGGTAAAGTAC^ 

AGCGCGCCGTCCTGCTTCGCCGCGTAGACGAGCAGGTCGCAGACACGGCGGGAGTAGCCCCACTCGTTGTCGTACCAGGCAATGAGC^ 
CACGAAGCTCTTGCTGATCGCGATGCCGGGGATCGATCCACGCGTCTTAAGGCGGCCGCGGTACCCCCTCGGACCCGTCGGGCCGCGTC 
GGACCGGCGGTGTTGGTCGGCGTCGGTCAGTCCTGCTCCTC 

CCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTGGACACGACCTCCGACCACTCGGCGT 
ACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGGACCGCGCTGATGAACAGGGTCACG 
*TCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTCCAGAACTCGACCGCTCCGGCGAC 
GTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGCATGGTGATGGGCATTATGTGTGATGGGATGCGATGGGAGAG 
GGAAGTGCTCTGGATGGGAGTGCTGGAGAAAGAGGGAGACGGCGGGCGGCGCGCCTTTTATACCCACGCCCGAAAGATCCGATCGATA 
CTGACAAAACGGGATGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTCCCGTCGGGCGCCACCACCA 
GCCCTGGTCGAGTCCCCCTCGAGGGCGACGCTCTATTCTATC^ 
CCTTCTCXJCACCTGGGCTGCGAOCXrTGTCT 

GCTCTCGCGCCACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGCGTCAGAATTGAACACAATGCACGTCAJRATCAGATCCCCGG 

GAATTCGTAATCATGGTGATAGCTGTTTCCTGTGTG 

TAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATT^ 

GCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTA^ 

GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCAGGGGATAACGCAGGAAAGAAC 
ATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTO^ 
ATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACXGGACTATAA 
CGCTCTCCTGTTCCGACCCTGCCGCTTACCGGATACCTGTCCGrc 

GGTATCTCAGTTCGGTGTAGGTCGTTCGCTCCAAGCTGGGCTGTGTGCACGAACCCCCCGTTCAGCCCGACCGCTGCGCCTTATCCGGTA 
ACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAGGTATGTA 
GGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAGCC 
ACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACC 

CGCAGAAAAAAAGGATCTCAAGAAGATCCTTTGATCTTTTCTACGGGGTCTGACGCTCAGTGGAAC 

GGTCATGAGATTATCAAAAAGGATCTTCACCTAGATCCTTTTAAATTAAAAATG^ 

TTGGTCTGACAGTTACCAATGCTTAATCAGTC^ 

GTGTAGATAACTACGATACGGGAGGGCTTACCATCTGGCCCCAGTGCTGCAATGATACCGCGAGACCCACGCTCACCGGCTGCAGATTT 
ATCAGCAATAAACCAGCCAGCCGGAAGGGCCGAGCGC^GAAGTGGTCCT^ 

.GGGAAGCTAGAGTAAGTAGTTCGCCAGTTAATAGTTTGCGCAACGTTGTTGCCATTGCTACAGGCATCGTGGTGTCAC 
GTATGGCTTCATTCAGCTCCGGTTCCCAACGATCAAGGCGAGTTACATGATCCCCCATGTTGTGCAAAAAAGCGGTTAGCT 
CTCCGAT CGTTG TCAGAAGTAAGTTGGCCGCAGTGTTATCACTCATGGTTATGGCAGCACTGCATAATTCTCTTACTGTCATGCCATCCGT 
AAGATGCTTTTCFGTGACTGGTGAGTACTCAACCAAGTC^ 

ACGGGATAATACCGCGCCACATAGCAGAACTTTAAAAGTGCTCATCATTGG 

CGCTGTTGAGATCCAGTTCGATGTAACCCACTCGTGCACCCAACTGATCTTCAGCATCTTTTACTTTGAC 
AAACAGGAAGGCAAAATGCCGCAAAAAAGGGAATAAGGGCGACACGGAAATGTTGAATACTCATACTCT^ 
AGCATTTATCAGGGTTATTGTCTCATGAGCGGATACATATTTGAATGTATTTAGAAAAATAAA 
CGAAAAGTGCCACCTGACGTCTAAGAAACCATTATTATCATGACATTAACCTATAAAAATAGGCGTATCACGAGG 

GCGTTTCGGTGATGACGGTGAAAACCTCTGACACATGCAGCTCCCGGAGACGGTCACAGCTTGTCTGTAAGCGGATGCCGGGAGCAGAC 
AAGCCCGTCAGGGCGCGTCAGCGGGTGTTGGCGGGTGTCGGGGCTGGCTTAACTATGCGGCATCAGAGCAGATTGTACTGAGAGTGCAC 
CATATGCGGTGTGAAATACCGCACAGATGCGTAAGGAGAAAATACCGCATCAGGCGCCATTCGCCATTCAGGCTGCGCAACTGTTGGGA 
AGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGCGATTAAGTTGGGTAACGCCAGGGT 
TTTCCCAGTCA'CGACGTTGTAAAACGACGGCCAGTGCCA 

Figure 8 : Nucleotide sequence of the vector pESC, containing the 

sc3 gene promoter (1-1033), a phleomycin resistance marker 
(1540-2855) and the sc3 gene terminater (1104-1540). 
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CATGGGATATCGCATGCCTGGA.GAGCTCTAGAG 

CTATCGGTGGGATATTCGGGCGACGGGAGCCTTC 

CGCGGACAAGTGATCGTCTTGCTACATACTCC^ 

TCAGTCACGCGACCCCACACGTGCATGGTTGAACTTCGCCACGCAACAACCGC 
GGACTAAAGCACTCCACTTTACGGCGAGGATGCCAGTCT^ 

GTGAAAGGTGGACG T1 1 I Cr T A CCATCCTTCCACCTCCCAGACCACCATGCCGGGAATTCCCAGCTTGCTCAAAAAGGTTCTGCCCGTACG 

CCCGCGAAATTCCTTCGAGGTGGCCCCTATCGCATACATGCACGACTTC 

CATGTTGTACAACGTTACATTCCrTTCTTCTTTTACTCTCCGGCCCAGTCTATC 

AGAGCGCGCCGTCTTGCTTCGCCGCTTAGAGCGCGCCGTCCTGCITCGCCGCGTAGACGAGCAGGTCGC 

ACTCGTTGTCGTACCAGGCAATGAGCTTCACGAAGCTCTTGCTGATCGCGATGCCGGGGATCGATCCACGCGTCTTAAGGCGGCCGCGGT 

ACCCCCT(^GACCCGTCGGGCCGCGTCGGACCGGCGGTGTTGGTCGGCGTCGGTCAGTCCTGCTCCTCGGCCACGAAGTGCACGCAGTTG 

CCGGCCGGGTCGCGCAGGGCGAACTCCCGCCCCCACGGCTGCTCGCCGATCTCGGTCATGGCCGGCCCGGAGGCGTCCCGGAAGTTCGTG 

GACACGACCTCCGACCACTCGGCGTACAGCTCGTCCAGGCCGCGCACCCACACCCAGGCCAGGGTGTTGTCCGGCACCACCTGGTCCTGG 

ACCGCGCTGATGAACAGGGTCACGTCGTCCCGGACCACACCGGCGAAGTCGTCCTCCACGAAGTCCCGGGAGAACCCGAGCCGGTCGGTC 

CAGAACTCGACCGCTCCGGCGACGTCGCGCGCGGTGAGCACCGGAACGGCACTGGTCAACTTGGCCATGCATGGTG ATGGG CATTATGTG 

TGATGGGATGCGATGGGAGAGGGAAGTGCTCTGGATGGGAGTGCTGGAGA^^ 

CCCGAAAGATCCGATCGATACTGACAAAACGGGATGAACACATCGGCGGCGGCCTGGACTGCGCGCCATCTGCAAATGCCCAGCCAGTC 
CCGTCGGGCGCCACCACCAGCCCTGGTCGAGTCCCCCTCGAGGGCGACGCTCTATTCTATCCATGCGCGCAATTGCAGGTGCGCGGTCGA 
AGAACAGTCCTTCGCAGTCCTTCTCGCAC^ 

ATCTCACACCGAAGAGGCTCTCGCGCCACCCTCCGATCCCGAGCACGTTCCTTACATGCCACAGCGTCAGAATTGAACACAATGCACGTC 

ARATCAGATCCCCGGGAATTCGTAATCATGGTCATAGCT 

GGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAA 

AACCTGTCGTGCCAGCTGCATTAATGAATCGGCC AACGCGCGGGG AG AGGCG GTTTG CGTATTG GGCG CTCTTCCGCTTCCTCGCTC ACTG 

ACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCAGAGAATC 

CAGGAAAGAACATGTGAGCAj\AAGGCCAGCAAAAGGCCAGGAACCGTAA^ 

CCTGACGAGCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATACCAGGCGT ^ 

CTCCCTCGTGCGCTCTCCTGTC^ 

CACGCTGTAGGTATCTCAGTTCGGTGTAGGTCGT^^ 

ATCCGGTAACTATCGTCTTGAGTCCAACCCGGTAAGACACGACTTATCGCCACTGGCAGCAGCCACTGGTAACAGGATTAGCAGAGCGAG 
GTATGTAGGCGGTGCTACAGAGTTCTTGAAGTGGTGGCCTAACTACGGCTACACTAGAAGGACAGTATTTGGTATCTGCGCTCTGCTGAAG 
CCAGrTACCTTCGGAAAAAGAGTTGGTAGCTCTTGATCCGGCAAACAAACCACCGCT^ 

tcacgcgcagaaaaaaaggatctcaagaagatcctttgatc 
ttttggtcatgagattatcaaaaaggatcttc^ 

aacrtggtctgacagttaccaatgcttaatcagtgaggcacctatctcagcgatctgtctatttcgttc^ 

tcgtgtagataactacgatacgggagggcttaccatctggccccagtgctgcaatgataccgcgagacccacgctcaccggctccagatt 

tatcagcaataaaccagccagccggaagggccgagcgcagaagtggtcctgcaact^ 

gggaagctagagtaagtagttcgccagttaatagt^^ 

tatggcttcattcagctccggttcccaacgatcaaggcgagttacatgatcccccatgttgtgcaaaaaagcggttag 
ccgatcgttgtcagaagtaagttggccgcagtgttatcactcatggttatggcagcactgcataattctcttactgtcatgccatc 
gatgcttttctgtgactggtgagtactcaaccaagtcattctgagaatagtgtatgcggcgaccgagttgctcttgcccggcgtcaatac 
ggataatacx:gcgccacatagcagaacttta/^ 

gttgagatccagttcgatgtaacccactcgtgcacccaactgatcttcagcatcttttactttcaccagcgtttct 
ggaaggc^wvaatgccgcaaaaaagggaataagggcgacacggaaatc 
tatcagggttattgtctcatgagcggatacatatttgaatgtatttagaaaaataaaca^ 
tgccacctgacgtctaagaaaccattat^^ 

tgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagcccgtca 

gggcgcgtcagcgggtgttggcgggtgtcggggctggcttaact^^ 

tgaaataccgcacagatgcgtaaggagaaaataccgcatcaggcgccattcgccattc 

gcgggcctcrrcgctattacgccagctggcgaaagggggatgtgctggaaggcgattaagttgggtaacgccagggttt^ 
acgttgtaaaacgacggccagtgccaagcrragatctccgaaccagaaatgcgattgcgttc 

gggcagcgacgtatcttgatccatcattgactcaccggcatcggcgtcaacaccaaagcaagctcgtcccacccataggcgtgcaccggc 
cggcgtgcgccattgaggtagatgagcggggcgaaagtccgccattggtagccctgtcgtggacgcgcggcgatgaaacgtttcccacca 
ttgggaagaaacgtctgcggcccatcatcccttcaccggatgacaaggcggcgtcgcgcctttgccgcagaggccggcgggcgacatgca 



Figure 9 : Nucleotide sequence of the vector pELP, containing the 
laccase gene (promoter 4457-6983) , aphleomycin 
resistance marker (507-1822) and the sc3 gene terminater 
(71-507) (continuation of the sequence on the following 
page). 
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CAGCGAAGGTCCGTTGCGGATCGGAA^ 
TAAGGCGGCAAGCATCATGATGCTCTCCGATTCGGGA 

GTTCCTGGCCTGGAAGACTTTAAAGTGAGTGTAGAAGGGCGAGCAGAGGACGATCATCGGATTGCAGGAACCATCGGCATCCTCAGC 
CTGGGAAGGATGGCTCTTGGTAGACATTCGCGGAAGGTO^ 

CCTCGTCGGTGGTACGCATGGCAGGATTGAGCATTACGGTATGCCTCCCATTCATAAACGATAACCCCT^ 
CATAGAGCGGCACGCTCTCAAGGCCTAGGCTATTCACACCTCCTTCGCAAGATCCCTATTCACGGTGTCTGTAAGGAAC 
GGGATCACATGAAGTGCAGCATACTGTTCGCCGGTCTCGCAGTACAGACGCTAGTACGGGAAGTCGACATCCAAGCGTTCAGTCACCA 
CATGGGAAAAAAGCTGCACCATACTCTTTATGGTGAGTTGTTCGTGAGTGGTATACAGTCATTCATGA 

GTGTGGCGGCCGCAATATTCATCGCCTGGCAATAGTCGATGTGCGTCCTTGTTCAATGAATATCATGGGTCACATGTGGAGACGGTTAA 
ACAGCGTTGACTGTGAATCCCTGGTGTGTGTTGGGCCGAACAGGTACGTTC 

CGAGCGGCACAGGCAGGCATCGCGCAACAGATCCCAGCCATCCGGCCTCTGACATTCGGGATACCTGAAGCCCTTCAGGTACGGAGC 

GAAGAGGTGGGCTCTCTGCAGCGATTGGCGGACGGATAGCTGTATTTCCTCTCTCACCATTGGGAAGATGTGAAAG^ 

AGCGGCTCAACTCTACCTCGAATGTCCAAACACGGCGGGAATACTTATTTATGTGGACAAGGCCGAGCTATGATAGCTT 

GTTGGTAAGTCCCGCAATCTGCGGTTCAGGCAACA 

TGCGCACACACGGAGGCTTTAGGAGATGAAGCGCCCGTGAGCGG 

CCCAGCATCATGTCTCGGCGCAAACTTTACCCTCTATTGAC^ 

GCAATCCAGACCCTTAGCCGGTTCGTTACTCATCGTTATCCCTGCCGCCATCGTAGTGGAGTCAGCCTGGCCAGTGCGTAGTCCCGTC 

CTCTTGCTGCACTAGAGAAGCCCCATGAGACAGCGTTTT^ 

CACGCCCAGAGGTATTGGGCTCGTCAGATTCCCAGTTTTTCTC 

ATAGCCCTTCATAGCCCGCTATGAGAGTCGCAAAAGGCTTGTCAGTCAGGTCGGTCGAGTO 
CGACAGCCGCCTTTCAGGGCAAGATAGATCCTCCCATC^ 
CTCCGGGACGCGCAAATGCTGTTCGACGGAACGTAATCCTCTTCGTC 
CGGCCGCTCATCAGGACGAGACCAGTCTCAATGTCTGGT^ 

GTGCACCGTCGCTTACGCTGACCTTCGGGATACTGTCCTGCAGACATCTGGAGCGCCTGTCITTCCCCT^ 
GCAGGTCCTTGAAGACCGCTCGAGTCCCACTTGAGTTTTAGGTAGGACCTGTT(XTCCACAACCCCTCTTTC 



Figure 9 : Nucleotide sequence of the vector pELP (continuation), 
containing the laccase gene (promoter445 7-6983), a 
phleomycin resistance marker (507-1822) and the sc3 

gene ternminater (71-507). 
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Figure 10 : Results of production of the transformants 
having the most significant activities. The culture was 
carried out with or without (control) ethanoL 
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Figure 11 : Monitoring of the laccase activities of the 
transformants GPD 14 and 12.7 as a function of time 
with or (control) without ethanol 
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TGGGGAGATGGTT CTATATATCAAAATGATCTT CTGTCCTGAG CTTTC CTCGT CCTTGTTTTCGTCTT GTCAGTGCCGCGAC ATGCTT TTATT AAACC AT 100 
TGG CGAGCTGCCCGCGCC CAAGG AGATA GCATAATCGCCTGAG AAACC TAGTC GTCTC ATGGC CGTGT AACCG TTCTT GCGAC TTATT TTCGCACTTCTC 200 
TCA GAATAT AAAGGCCT A TTGT G ATACG GTTCATCTAACCCCAGCGTCCCCTC CGAAAGATGGGCTGCCTCTC ACTCTTCGCATTCCTTACTGCTTTAAA 3 00 

KGCXi3Xi7AFIiTAZiN 14 
CTC AGTTC ATGCC GCTGT GGGTCCCGTT ACGGACTTAACACTG ATCGT AGATA CTGTC GCCCC CGACG GTGCT GCTTTCGCGC GGGAA GGTGAGACTTTG 400 

SVHAAVGPVTDLTIiIVDTVAPDGAAFARE 43 
CGACTGTAAATGCCGGATTTGAGTTTCTAATTATAATCTTCCAG 500 

A I. VVQEBPNSVI G P V I V 60 
TAG CTACG AGTCT TCCTC CTTCATTT AG CTCAT CACGA AGTGAT ATGATATT A ATT AAGGT CA AAAGG GGGAC AACTT TCGGCTC AATGTT AT CAACA AT 600 

GQKGDN FRLNVINH 74 
TTG GATTCTCCG AACATG CGCCAATCTACTT CC ATTC ATTGGC ATGGC ATCTT CCAAGGAAAC GGTACGTGGT AT ATC GGAT A ATCTATCTGT ATCCATT 700 
XjDSPMMH QSTSX HWHG1 F Q G K 95 
GACTCGAAIATAGGTCAG AATTG GGCTG GTGCG T T GGC CTTCCTGAAG CCTGCT CGAATTT AT CTTCCTGAATTTTTAGATGG CGCCG CATTC GTTAACC 800 

G Q N W A D G A A F V N 107 

A GGTAAGG AGATGTTCCTGCCTT CGTTT CCCCAGAACT AATTATCCTAGTGCCCCATT GCCCC CGGAG GGGAC TCGTTCTTGT ACGAC TTT AC CGAAC CT 900 
Q CPIAPGGDS FLYDFTEP 125 

TTC CAGACTGGCAC ATTT TGGTATCATT CCCATTT ATC AACTC AATACTGCGAT GGACTGAGG GGAGC ATTCGTC GTT CGTT CTCTTCTTCAT CAAGT CA 1 0 0 0 
PQTGTPWYHSHLSTQYCDGIiRGAPV 150 
CCGCTTTCTTCTCACTTATCTAGATCTACGATCCGCTCaACCCTTACCGGTTGCTCTACGATGTCGACGA 1100 
lYDPliDFYRL JjYDVDDE STV I T 1* A D W 176 
GTA CC ACA GCT AT GCGGA GGACATT CT A ATCGC GTAGG A GATTTTCCC AAGAT GTCTCCTCTGCCTCT CT GAAATCCATGAAC TAG T G CAG6C GACACTA 1200 
YHSYAED1T.IA A G D T 191 

TCCTCATCAATGGTCACGGAAGATTCGC CGGAG CCGGC GGAAC GGCA AC AGAACTATCTGTC ATTACT GTTGAGCATG GAAAG CG GTAGGCA TTCTCC CT 1300 
X L X NGHGRFAGAGGTATE LSVITVEHGKR 220 
CGG CTTTG TAGAT GTGTC TAATT TGT GATAGCT ACCGATTGCGATTTGCCAAT ATCGCTTGTG ACCCT TGGTTTGCCGTGAAAATCGATAGCC ATACG AA 1400 

YRLRFANIACDPWFAVKI D S H T N 243 
CCTTCGCGTTATC GAAGCTGAC GGTATT ACT ACTGTGCCTGTC ACGGT GGACT CCTTC AATGT AGGCTTACCCTTAGC ACTTT CCCACTCTGG ATCCT CT 1 50 0 
LRVTEADGITT 254 
TAT GACTTCCC AAGATCTTTGTGGGCCAACGAT AT AGT GTCAT CCTCCATGCCAACU^GCCrGTTGGAAACTACT GTAAGCT GCCTAA ATGTT GCATG AC 1600 
TFVGQRYSVILHANQPVGNY 274 
T GT CC ATG ATTCT AACCC CGCCAGGGAT TCGGG CCGCT? CCGAA CGGCG TGAGC AATTTCGCGGGTGGGATCGACTCGG CTATT CTCCGTTATGTTGGCGC 1700 
WIRAAPNGVS NFAGGIDSAI L R Y V G A 300 
CCC AGAAG AAGAG CCCAACACTAGTGAG GAT ACT CC AT CCG AC ACACT T CAAG AGC AG GATCT T CACC CGCTG AT CCT ACCCG GCGCG CC AGGCAT CC AC 1800 
PEEEPNTSEDTPSDTLQEQDLHPLILPGAPGIH 333 
TCC CGTGG GGCCGCCGACGTTGT CCACACCGTATCAAT GGAGTTTGTGAGTGT GGCG A CTTTT CTGGC CCCCT TTATT AAT AT AATCT GGTTAGGATG GC 1900 
SRGAADVVHTV SMEF 348 
GCAAACTT CCAATTCCTCCTGGATGGCGTGGCCTTCCAGCCGT GCGTC ATCTCTTTCAAAGAATTTAT C TAG C TGACGATTTT GAAAT GT AGC CCG AC CA 2000 

LTILKCSPT 357 

TGCCXTGTCCTTCTGCAAATATOATCGGGAGCGCAGACTGCTAATACCCTTCTCCCGGCGGGATCCTTTATCCAAGCGT 2100 
MPVL2iQXX.SGAQTANTLLPAGSFXQASHNDXVEX.391 
CAATTTCCCAGCT GTCAA CGTAG CCGCT GTCGGTGGAC CGTGCGTCCC ATCTT TCCTT GCCAG CrTGAAATTT ACGCT CTTTT AGACATCCAATCCAT CT 2200 

NFPAVNVAAVGG P H P 1 H X* 409 

GTGAGCGC AGCGG GACCT TTGGCTT ATG GCATATGACT TATT ATTAGC CATGG CCATGCATTC GACGTTATACGCTCT GCTGG AACGAACTCC GATAACT 2300 

HGMAFDVIRSAGTNSDN 426 
GGT TCAAT CC GGT ATTT T CATTC GACTT CCAT A AG ATG ACGAT GGCTC ACTAT GGTTTTTACC CAGCCTCGCAGAGAT GTCGT ATCCACCGGT ACCGATC 2400 
KFNP PRRDVVSTGTD4 4 i 
CTA AT GAC AATGT GTACGTGTTT CGCTATTGAT TGTCC GTTTT GATTT GACTGTTGGA CAG CACCATT CGCTT CCGGG CCGAC AACCC GTACG TAAACTG 2500 

PNDNV TIRFRADN P 455 

CTG AATCT CTCGT TGTCTTTGGTTCTCATAATCTCAT CAG AGGTCCAT GGTTC CTT CACTGCCACATT GACTGGCACCTTGAACTCGG CTTTG CTTTG GT 2 600 

GPWFI, HCHXDWHLBLGFALV475 
GAT TGCAGAAGCGCCTAGCGAAT GGGAC AGCGACATT A ACCCT CCTGGTGCGCT GCCT GTGAACCTTTTCTCC CT AC A CTT GCTAAGATCGCT CTAGC TG 2700 
IAEAPSEWDSDINPP A 4 91 

CGTGGGAT GACCT ATGCC CTACG TT CGCTT GGC TT CTC TTTT A CT ATT TCAAGTTTCCTCACATT CTC AACTT C^ 2800 
AWDDLCPTFAWLL FYYFKFPHILNFTDMMPCRLS 525 
CAG CAGTAATCGAGTTAAGAACCTCAAC GTTGACT AAG GAAAAAGCAAAGCAG AAT AT GAAACTCTCATTTAT CTTT AT ATCGACAC ATTC ACT ATTC AA 2900 

SSNRVKNLNVD. 536 
CCT ACGGATTTTC CCTCG CACCT GAATT TCGGTGCTAGATCCC CATCCTTGGT GGAGT AGGAA AGAAATTTCT TGTAT AAAACCCATG GGTTCTTCT ACC 3000 
AAT ATATACATAACGTCCGTGGGGTTAGTTAATTCGT 3037 



Gene of the laccase of Halocyphina villosa 



Figure 12 



